Abstract
Introduction
The cardiovascular disease (CVD) death rate in Georgia is 9% higher than the national rate, and Georgia is within the geographic "stroke belt," the southeastern region of the United States defined by high stroke mortality compared with other US regions (1) (2) (3) . Diabetes is a risk factor for CVD (1) (2) (3) (4) . The risk of stroke more than doubles each decade after age 55, and the risk is increased by health disparities (1) (2) (3) . The prevalence of contributors to health disparities, such as low socioeconomic status, low education, living in a rural area, and belonging to a racial/ethnic minority group, is high in older Georgians (5) , particularly among participants in The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the US Department of Health and Human Services, the Public Health Service, the Centers for Disease Control and Prevention, or the authors' affiliated institutions. Use of trade names is for identification only and does not imply endorsement by any of the groups named above.
Georgia's Older Americans Act (OAA) programs (6) .
OAA programs provide supportive home-and community-based services, including helping older people stay active and healthy by preventing disease and disability through evidence-based programs (7) (8) (9) . The OAA network includes 56 State Units on Aging, 655 Area Agencies on Aging (AAA), 236 tribal and native organizations, and thousands of senior centers, adult day care centers, service providers, caregivers, and volunteers (7) (8) (9) . OAA programs are targeted to people who are aged 60 years or older and who have the greatest social and economic need. Compared with national averages, OAA participants are nearly 3 times more likely to meet federal guidelines for poverty, and OAA participants are more than twice as likely to be in poverty if they belong to a minority group (52%) compared with whites (21%) (8) . Compared with national OAA participants, Georgia's participants are more likely to live in poverty (27.0% vs 46.2%) and to belong to a minority group (19.8% vs 36.8%) (6) . Thus, a vulnerable population of older adults at high risk for CVD and stroke is served by OAA's integrated delivery of health promotion services.
Recognition of symptoms is one of the first steps to getting immediate medical care, which can reduce disability and prevent death. Knowledge of heart attack and stroke symptoms is lacking among Americans and is lowest among those at highest risk for CVD, including older people and racial minorities (10-12). Although 75% of adult Georgians have 2 or more modifiable CVD risk factors, less than half of all Georgians recognize the major symptoms of heart attack and stroke (13).
Georgia's OAA Nutrition Program (OAANP) has developed a statewide network of wellness coordinators in each of its 12 AAAs. This network has implemented and evaluated community-based nutrition and wellness programs that led to improved diabetes self-management, increased fruit and vegetable consumption, and increased physical activity and physical function (14) (15) (16) . To address the urgent need to improve knowledge and behaviors related to CVD risk factors, a diabetes and heart health education intervention was developed, implemented, and evaluated in OAANP in senior centers across Georgia. This theorybased intervention focused on improving knowledge of risk factors and symptoms for heart attack and stroke. We report the findings of this program evaluation.
Methods

Sample
Procedures were approved by the institutional review board on human subjects of the Georgia Department of Human Resources and the University of Georgia (UGA). Wellness coordinators, senior center directors, and their staff recruited a convenience sample of older adults enrolled in the OAANP from 40 senior centers in Georgia. Most participants were recipients of congregate meals, which are meals that are provided at the senior centers and paid for primarily from local, state, and/or federal funds as part of the services offered at the center. Potential participants were excluded if they were homebound or demonstrating cognitive impairment as determined by the interviewer's assessment. Approximately 3,500 people participated in some aspect of this intervention, of whom 849 were formally enrolled and participated in the pretest evaluation (approximately 70 participants per AAA). Consent forms were read to participants and written informed consent was obtained.
Pretest
In collaboration with the Division of Aging Services and the wellness coordinators, 3 faculty and staff from the UGA Department of Foods and Nutrition developed and edited the pretest and posttest questionnaires to ensure content validity and cultural appropriateness based on their collective experience in working with the target population. Pretests were administered in November and December 2006. The study was explained, informed consent was obtained, and pretests were completed in approximately 1 hour. Trained wellness coordinators and other staff affiliated with the senior centers read the questions to participants and recorded their responses. Demographic characteristics, general health (eg, self-reported diabetes, hypertension, heart disease, high cholesterol) (17) , and height and weight (measured or self-reported) were assessed. Body mass index (BMI) was reported as weight in kilograms divided by height in meters squared. Knowledge of 6 heart attack and 6 stroke symptoms, and actions to take should these events occur (eg, calling 9-1-1), was assessed with questions from the Behavioral Risk Factor Surveillance System (BRFSS) questionnaire (17) . A sample question is, "Do you think pain or discomfort in the jaw, neck, or back are symptoms of a heart attack?" (Yes/ no/don't know). Each set of 6 questions on heart attack and
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stroke symptoms included 1 incorrect, or "decoy" symptom to assess participants' ability to discriminate among true and false symptoms. Summary scores of total symptoms correctly identified were computed as mean number of questions answered correctly (range 0 to 6). For both the heart attack and stroke questionnaires, responses of "don't know" were combined with incorrect responses, and summary scores were computed for participants who provided complete data for all symptoms for each condition. 
Intervention
After participants completed pretest questionnaires, they participated in the educational intervention, which consisted of 8 lessons about diabetes and heart health given during 16 weeks (January through April 2007). Each lesson was given once, lasted 45 to 60 minutes, and incorporated physical activity. With input from the Georgia Division of Aging Services, the intervention curriculum was developed by faculty and staff in the UGA Department of Foods and Nutrition who have experience with the target population and who ensured that the curriculum was accurate, culturally appropriate, safe for participants, and could be delivered by people who were well educated but who were not necessarily health professionals. The curriculum was developed on the basis of our previous experience with interventions designed to improve physical activity, fruit and vegetable intake, and diabetes self-management (14-16) and can be accessed online (18) .
The conceptual framework for this intervention was based on the health belief model (19) . The intervention incorporated key components of this framework, including perceived susceptibility and severity (eg, CVD and diabetes risk factors and related complications that frequently affect older adults and are associated with lifestyle habits), perceived benefits (eg, improved outcomes for getting immediate treatment for heart attack or stroke), perceived barriers (eg, information and misinformation about CVD and diabetes, heart attack and stroke symptoms, and lifestyle behaviors, such as diet and physical activity), cues to action, and self-efficacy.
Participants attended up to 8 sessions on diabetes and heart health and up to 8 sessions on bone health, discussed elsewhere (J. Teems, MS, written communication, August 2008). The 2 interventions were given on alternate weeks, and all 16 sessions promoted physical activity. The diabetes and heart health curriculum highlighted 8 key messages that were introduced at the first lesson (eg, "Know Warning Signs for Heart Attack, Stroke, and Diabetes") and reiterated at the next 7 lessons (Table 1) .
Posttest
The posttest was administered 1 to 2 months after the last lesson (May and June 2007). The posttest was similar to the pretest, except that questions were added to allow participants to further describe behavior changes and to rate the program.
Statistical analyses
Pretest and posttest questionnaires were sent by the wellness coordinators to UGA for data entry, and SAS version 9.1 (SAS Institute, Inc, Cary, North Carolina) was used for analysis. Surveys that were missing responses for any of the 6 individual questions at the pretest or posttest were not assigned a summary score for heart attack (n = 42) or stroke (n = 54). Data from the pretest and posttest were compared by using paired t tests and χ 2 analyses. Regression analyses were used to explore the predictors of pretest knowledge and changes in knowledge for symptoms of heart attack and stroke (6-item summary scores). Variables included in these models were pretest demographics, self-reported health, and self-reported CVD risk factors (overweight, obesity, diabetes, tobacco use, heart disease, high blood pressure, and high cholesterol), as well as the summary score for heart attack and stroke knowledge at the pretest for the models that explored changes in knowledge after the intervention. Differences were considered significant at P ≤ .05.
Results
Of the 849 participants who completed pretest questionnaires, 82% completed the posttest questionnaires. Participants did not complete the posttest for the following reasons: cognitive impairment (n = 2), homebound (n = 7), deceased (n = 8), refused (n = 19), hospitalized/sick (n = 26), no reason given (n = 37), or no longer attended the senior center (n = 57). Thus, the final sample size for statistical analyses of the posttest changes was 693. Some of the analyses have fewer than 693 participants because
of incomplete responses on other variables. Participants who did not complete the posttest (n = 156) were not significantly different than those who did (n = 693) except for their age; those who did not complete the posttest were significantly younger than those who did (mean age, 73 years vs 75 years, P = .02).
Mean age of the study participants who completed both pretest and posttest was 75 years, most participants were female, almost half were African American, most had a BMI in the overweight or obese categories (≥25.0 kg/m 2 ) (20) , and the prevalence of self-reported health conditions was high (Table 2 ). People with diabetes were intentionally oversampled, with a goal of at least 20 of 70 people in each AAA.
Correct identification of the symptoms of a heart attack ranged from 30% to 87% at the pretest and from 35% to 92% at the posttest, and all individual measures and summary scores significantly improved after the intervention (Table 3 ). Of the 6 symptoms, the mean (standard deviation) correctly identified was 3.7 (1.5) at the pretest and 4.3 (1.4) at the posttest. Pretest knowledge of individual symptoms was comparable to the patterns of 2001 BRFSS data in similar age groups (10-12). After the intervention, 46% of participants recognized all 5 symptoms of a heart attack, an increase of 17 percentage points.
Correct identification of the symptoms of stroke ranged from 18% to 87% at the pretest and from 34% to 94% at the posttest, and all individual measures and mean summary scores significantly improved after the intervention (Table  4 ). Of the 6 symptoms, the mean (SD) correctly identified was 3.9 (1.6) at the pretest and 4.6 (1.4) at the posttest. Pretest knowledge of the individual symptoms was comparable to the patterns of 2001 BRFSS data in similar age groups (11) . After the intervention, 65% of participants recognized all 5 symptoms of a stroke, an increase of 27 percentage points.
Linear regression models were developed to explore demographic and health-related predictors of the 6-item knowledge scores for heart attack symptoms and for stroke symptoms at the pretest and for changes from the pretest to the posttest. Only participants who had complete data for all selected potential predictors were included in these analyses (demographics, self-reported health, BMI, and self-reported diabetes, heart disease, high blood pressure, and high cholesterol, n = 542). Higher knowledge score for heart attack at pretest was significantly associated with being younger (P = .04) and with being white (vs black, P < .001). Higher knowledge score for stroke at pretest was associated with being younger (P < .01), being white (vs black, P < .001), and higher education (P < .001; data not shown).
In the regression models, when controlled for knowledge at the pretest, improvements in heart attack knowledge were significantly associated with being young (P < .001), being highly educated (P < .01), and reporting high blood pressure (P = .04). Improvements in stroke knowledge were significantly associated with being young (P < .001), being white (vs black, P < .01), and being highly educated (P < .001). Similar results were found in regression analyses using the 5-item summary scores for heart attack and stroke symptoms (without the "decoy" question; data not shown).
Participants attended approximately 75% of the sessions. Overall satisfaction with the education and physical activity programs was high among those who completed the posttest; 32% rated the education program as excellent, 40% as very good, 24% as good, 4% as fair, and <1% as poor. Eighty-nine percent of respondents indicated that they had learned the warning signs of a heart attack and of a stroke during the intervention.
Discussion
In this community-based intervention, young age, white race, and high education level were associated with better knowledge of heart attack and stroke symptoms at pretest and with changes in knowledge after the intervention. However, the presence of risk factors and behaviors related to heart attack and stroke, such as heart disease, diabetes, and tobacco use, were not consistently associated with knowledge at pretest or improvements in knowledge. Thus, given the overall increases in knowledge, this 4-month diabetes and heart health intervention was well-targeted to a vulnerable population of older adults at high risk for CVD. This population can be readily accessed through the aging network, one of whose goals is to help older people stay active and healthy through evidencebased disease and disability prevention programs (7-9). The intervention is consistent with Healthy People 2010 objectives of increasing awareness of the early warning signs and symptoms of heart attack and stroke and accessing rapid emergency care by calling 9-1-1 (21).
Knowledge of heart attack and stroke symptoms was assessed with prompting questions from the BRFSS, which may have overestimated knowledge compared with open-ended questions that require recall of symptoms (22) (23) . Overall, pretest knowledge of heart attack in our study was comparable to the patterns seen with older participants in 17 states in the 2001 BRFSS and in 14 states in the 2005 BRFSS (10,12). Only a small percentage of participants in our intervention knew all symptoms of a heart attack, including the incorrect symptom, and also knew that calling 9-1-1 should be the first action in response to a possible heart attack. Similar to our study, others report that being a racial/ethnic minority, being a man, having low socioeconomic status, and having low education is predictive of low knowledge of heart attack symptoms; however, having risk factors for heart attack is generally not related to knowledge (10,12,22). We did not find a relationship between sex and knowledge, perhaps because of the small number of men in our sample (16% men, Table 2 ).
Pretest stroke knowledge also was comparable to that seen in the 2001 BRFSS data, which demonstrated a range of knowledge across individual symptoms (11) . In our sample, people who were old, black, and who were not well educated had a low awareness of symptoms (P < .05, regression analyses). Our findings raise concern because people with risk factors for CVD, who are often the majority of older people and minority groups, are the most vulnerable to heart attack and stroke. In Georgia, the age-adjusted death rate for stroke is 1.4 times higher among blacks than whites, and people aged 65 and older account for 81% of stroke deaths (2). Many senior centers were located in rural areas (2, 5) .
Although community interventions and public health campaigns help improve knowledge of heart attack and stroke (24, 25) , the decision to seek immediate medical care is often complex and multifactorial (11, 12, (26) (27) (28) (29) (30) . Prehospital delay and help-seeking behavior were outcomes beyond the scope of our study. However, many clinical, social, emotional, cognitive, demographic, and other factors related to and outside of knowledge may influence delay time, such as presence of chronic conditions, embarrassment about seeking help, calling one's physician, slow onset of symptoms, and failure to recognize atypical symptoms (27-30). Older age, low socioeconomic status, and female sex have also been associated with increased delay time (27-31). Therefore, future studies should address barriers to immediate action and factors that may hinder the application of knowledge among high-risk groups (27).
This study has several limitations. Participants were part of a convenience sample with no parallel control group. Randomized, controlled studies are needed. Differences among the educators in backgrounds (eg, dietitians, nurses, and recreational therapists), styles of delivery, and adherence to protocol across the state could have led to variation in how the intervention was delivered. However, we did use several quality control measures, including a statewide training session and technical assistance on site and by phone and e-mail. Lesson plans were scripted in an easily understandable and culturally relevant manner on the basis of previous experience with the target population, and educators were encouraged to be sensitive to the learning abilities of their audience and to emphasize the materials that best met the needs of their participants. This study relied primarily on self-report measures, including most of the height measures and about 23% of the weight measures. The posttests were completed within 1 to 2 months after the intervention. Future studies might include posttests conducted at later dates following the intervention and continued reinforcement of symptom knowledge on a regular basis. An unexpected increase in incorrectly answering the decoy question for signs and symptoms of heart attack was seen at posttest. Other researchers have noted that the format in which such questions are asked can influence participants' responses; the format we used tends to yield a higher number of correct responses compared with using a recall-only method without prompting (23) . Future interventions should place more attention on the desired responses, such as calling 9-1-1.
This intervention can be replicated using our educational materials, which are available online free of charge (18) . Costs associated with this intervention were not specifically calculated but were estimated to be approximately $200,000 (funded by the state's "Live Healthy Georgia" campaign) for educational materials, training interviewers and educators, technical site visits, personnel costs, and data entry and statistical analyses. Many additional costs were absorbed by the UGA Department of Foods and Nutrition (eg, gratis graduate student and faculty time for developing the educational materials, and writing and submitting manuscripts), volunteers, and the aging network that is well established in Georgia, where more than 200 senior centers and other providers offer more
than 34,000 seniors annually with nutrition and wellness services (32).
Continued reinforcement of these educational messages is needed. We observed a significant increase after the intervention in the percentage of participants who recognized all individual symptoms of heart attack or of a stroke, but perhaps modification of the program is needed to improve recognition above that observed for identification of the 5 true signs and symptoms (46% and 65% for heart attack and stroke, respectively, at posttest). To help reinforce and personalize public health messages delivered at the community level, health professionals should routinely educate high-risk patients and their caregivers about symptoms of heart attack and stroke, the benefits of prompt medical attention, and strategies to overcome barriers to seeking immediate care (26) (27) (28) (29) (30) (31) . Future efforts may include 1) reinforcement of heart health messages, 2) greater community involvement in the delivery of the intervention by inviting emergency medical services (EMS) staff to address concerns participants may have about accessing EMS and seeking medical attention, and Abbreviation: SD, standard deviation. a Possible answers to the question, "Which of the following do you think is a symptom of a heart attack?" b All values are percentages unless otherwise stated; percentages may not add up to 100 because of rounding. c Completed both the pretest and posttest; differences may not equal posttest minus pretest because of rounding.
d P values calculated with paired t tests for differences in means and χ 2 analyses for differences in percentages between the pretest and posttest. e Correct response to question. f A response of "don't know" was included with incorrect responses. The maximum score was 6. Tobacco use (n = 681) 9
Self-reported health conditions b
Diabetes c (n = 688) 6
High blood pressure (n = 68)
Heart disease (n = 68) 1
High cholesterol (n = 692) Arthritis (n = 690)
Self-reported health (n = 691) All 6 correct (n = 61) 1 <.001
All true signs and symptoms correct (excluding decoy symptom) (n = 61) 29 6 1 <.001
Know to call 9-1-1 if someone was having a heart attack or stroke (n = 680) 8 92 8 <.001
Abbreviation: SD, standard deviation. a Possible answers to the question, "Which of the following do you think is a symptom of a heart attack?" b All values are percentages unless otherwise stated; percentages may not add up to 100 because of rounding. c Completed both the pretest and posttest; differences may not equal posttest minus pretest because of rounding.
d P values calculated with paired t tests for differences in means and χ 2 analyses for differences in percentages between the pretest and posttest. e Correct response to question. f A response of "don't know" was included with incorrect responses. The maximum score was 6. 
